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(57)Abstract: 

PURPOSE: To obtain a heat-treated steel provided with high strength, excellent ductility and 
toughness in a combined austempering method of a specifically composed middle and high 
carbon steel by stabilizing positively residual austenite. 

CONSTITUTION: A middle and high carbon steel contg., by weight, 0.40 W 1.10% C and 
0.8W2.7% Si among the elements in the steel is held at a temp, region of the Ac3 point WAc3 
point of said steel +150°C to austenitize the steel. The steel is then hardened from said temp, 
region to a temp, region of the Ms point WM80% point of the steel. The steel is thereafter heated 
from the state in which >20vol% untransformed austenite is maintained to a temp, region of 
300 W 450°C so that the tempering of martensite and the bainite transformation of the 
untransformed austenite is effected. The steel is at the same time cooled to an ordinary temp, by 
regulating the holding time in said heating temp, region in such a way that the residual amt. of 
the austenite stable at an ordinary temp, attains >5vol%. The bainite transformation is interrupted 
by such regulation. The steel in which the three phases, martensite, bainite and residual austenite, 
coexist, is thus obtd. 
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